A Stable Timing clock Circuit 



1. Field of the Invention : 

The invention is to provide a circuit capable of providing stable timing 
5 clock, and in particular, to a circuit, capable of providing stable timing clock, 
adaptable for a radio frequency identification system (RFID). 

2. Background of the Invention : 

Please refer to Fig. 1 and Fig. 2, which show a passive radio frequency 
10 identification system (RFID) of prior arts, that having an inducing side tag 
1 1 and a reading side reader 12. Each side have an inductance is adapted for 
proceeding the electromagnetic inter-inducing effect and the transmitting 
behavior of energy and information. The reading side reader 12 of the 
RFID system may provide sufficient space and cost to arrange a stable DC 
15 power source, that to make the reading side reader 12 emit stable high 
frequency resonance carrier wave and also have demodulating function. 
The inducing side tag 1 1 due to the limitation of available area and weight, 
let the inducing side tag 11 is unable to provide direct and stable DC voltage 
source for actuation, but a stable system timing clock signal indeed needs a 
20 stable DC voltage source to act as a operating voltage. 

In tradition, an antenna 21 (exactly is an inductance) at the inducing 
side tag 1 1 of a passive RFID is applied as the power source. The antenna 
of inducing form may be induced the constant radio frequency resonance 
signal that emitted from the resonance circuit of the reading side reader 12. 

25 The radio frequency is to be acted as the source of AC/DC rectifier at the 
inducing side tag 11 of a passive RFID. Through a fiill-wave or half-wave 
rectifier 22 comprised by four or two diodes, a DC power conversion is 
made. Again, through a simple RC low-pass filter 23, a DC voltage source 
VI of approximately stable state is taken out to be act as the operating 

30 voltage source for actuating the oscillating circuit 25 and the all circuits at 
the inducing side tag 1 1 (please refer to Fig. 4). According to the supplied 
DC voltage source VI, the oscillating circuit 25 at the inducing side tag 1 1 
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oscillates a timing clock signal. Through a simple data coding generation 
and modulation circuit, the radio frequency include the modulated data 
information is sent out via the antenna. At the reading side reader 12, 
through the process of the detecting circuit and demodulation circuit, the 
5 weak carrier wave signal variation will be received and demodulated by the 
reading side reader 12 to an accurate data information signal. Again, 
through a micro-control unit (MCU), a preset sound or voice may be sent 
out to accomplish a signal-transmitting objective. 

In the prior RFID system, the inducing side tag 1 1 itself is applied in a 
10 suspending state and is not grounded. Limited by the considering factors 
of the space and cost of the inducing side tag 1 1 , the RC-filtering circuit 23 
is unable to provide sufficient filtering effect, the high frequency ripple 
waveform is generated on the DC bias voltage. It directly influenced the 
stability of the system timing clock. 

15 In a common prior RFID system, both of the inducing side tag 1 1 and 

the reading side reader 12 are not applied at a fixed distance. And, the 
operating voltage of the inducing side tag 11 is applies the parallel 
inductance of the inducing side tag 1 1 and the reading side reader 1 2 to 
generate an inducing voltage VI as shown in Fig. 6, The magnitude of the 

20 inducing voltage VI will be influenced by the distance between the inducing 
side tag 1 1 and the reading side reader 12. Due to the inter-induction effect, 
when both are closer, the inducing voltage VI will become larger. Vice versa, 
when both are farther, the inducing voltage VI will become smaller. When 
the inducing side tag 11 is moved toward the reading side reader 12, the 

25 inducing voltage VI is raised. However, when the inducing side tag 11 is 
moved away the reading side reader 12, the inducing voltage VI will be 
lowered down. Because the inducing voltage VI is taken as the operating 
voltage of the oscillating circuit 25, the variation of the inducing voltage VI 
will influence the timing clock signal oscillated by the oscillating circuit 25. 

30 In addition, in the circuit of common inducing side tag 11, there will be 

a voltage limiter 24 to prevent the circuit from damaging because the 
inducing voltage is too large to exceed the physical enduring ability of the 
semiconductor elements when the inducing side tag 1 1 is too close to the 
reading side reader 12. 
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IN the integration circuit process, some feature is limit by the 
semiconductor process parameter and basic element architecture. For 
example, the high frequency noise through the IC's common substrate is to 
penetrate and to influence the entire system's operation. Therefore, the 
5 originally stable timing clock signal to any unexpected state, and to cause 
the whole system function fail. . 

Summary of the Invention 

The main objective of the invention is to provide a circuit capable of 
10 providing stable timing clock, that is adapted for a radio frequency 
identification system (RFID), is capable of solving the interfering problem 
of the system's timing clock. 

To achieve aforesaid objective, a circuit capable of providing stable 
timing clock, according to the invention, includes: a step-down clamping 

15 circuit, an oscillating circuit, and a voltage potential-conversing circuit. 
The step-down clamping circuit that has an input side to input first voltage 
and an output side to output second voltage. The first voltage passing step 
down and clamp to output second voltage. So, the second voltage potential 
will higher than the first voltage potential voltage. The oscillating circuit is 

20 coupled to the step-down clamping circuit that takes the second voltage as 
operating voltage to generate the first timing clock signal, which has a lower 
voltage potential. The voltage potential-conversing circuit that provide 
differential voltage potential conversation is coupled to the oscillating 
circuit and to convert the first timing clock signal into a second timing clock 

25 signal, which has a higher voltage potential. 

Following drawings are cooperated to describe the detailed structure 
and its connective relationship according to the invention for facilitating 
your esteemed members of reviewing committee in understanding the 
characteristics and the objectives of the invention. 

30 

Brief Description of the Drawings 
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Fig. 1 is a radio frequency identification system (RFID) according to 
prior arts. 

Fig. 2 is an illustration for the operating voltage source of the oscillating 
circuit of the inducing side tag according to prior arts. 

5 Fig. 3 is a preferable embodiment for the circuit framework, capable of 

providing stable timing clock, according to the invention. 

Fig. 4 is a voltage illustration for the 'A' part in Fig. 2. 

Fig. 5 is a voltage illustration for the 'B' part and part in Fig. 3. 

Fig. 6 is a diagram of relationship between the distance between the 
10 inducing side tag and the reading side reader and the first voltage and the 
second voltage. 

Fig. 7 is a preferable embodiment for the step-down clamping circuit. 

Fig. 8 is a preferable embodiment for the voltage potential-conversing 
circuit. 
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Detailed Description of the Invention 



For your esteemed members of reviewing committee to further 
understand and recognize the fiilfilled functions and structural 
20 characteristics of the invention, several preferable embodiments cooperating 
with detailed description are presented as the follows. 

A circuit capable of providing stable timing clock step, according to the 
invention, is characterized in that a step-down clamping circuit is adapted 
for generating a stable and low voltage potential voltage, provide as the 

25 oscillation circuit operating voltage to oscillate a stable timing clock signal. 
Again, through a voltage potential-conversing circuit, raising the timing 
clock voltage potential, to drive whole system operating. Because the 
oscillation circuit's operating voltage source is different with other system 
circuit, so, the Noise caused by the variation of the operating voltage in the 

30 wireless system according to the prior arts will be immunized. Please refer 
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to Fig. 3, which is a preferable embodiment for the circuit framework, 
capable of providing stable timing clock step, according to the invention. 
The circuit framework includes: a rectifier 31, a filter 32, a voltage Hmiter 
33, a step-down clamping circuit 34, an oscillating circuit 35, and a voltage 
5 potential-conversing circuit 36. Although Fig. 3 just illustrates the 
operating voltage source and the oscillating circuit 35 in the inducing side 
tag, the invention may be applied in the radio frequency identification 
(RFID) system. The relative other elements and the actuating principles 
are as described in Fig. 1, so a repetitious description is not presented herein. 

10 Wherein, the rectifier 31 and filter 32 may convert the AC voltage 

induced by an antenna 30 into a DC voltage. The voltage limiter 33 may 
prevent the induced voltage from exceeding the physical pressure endurance 
of a semiconductor element. The step-down clamping circuit 34 that has 
an input side to input first voltage and an output side to output second 

15 voltage. The first voltage passing step down and clamp to output second 
voltage is coupled to the voltage limiter 33. The oscillating circuit 35 is 
coupled to the clamping circuit 34 and takes the second voltage as a 
operating voltage of the oscillating circuit 35 to further generate a first 
timing clock signal, which has a lower voltage potential. The 

20 potential-conversing circuit 36 is coupled to the oscillating circuit 35 to be 
able to convert the first timing clock into a second timing clock, which has a 
higher voltage potential. 

The aforesaid circuit framework first applies the rectifier 31, filter 32, 
and voltage limiter 33 to convert the AC voltage induced by the antenna 30 

25 into the first voltage VI, as shown in part 'B' of Fig. 3. The voltage of part 
'B' is same as the voltage VI shown in Fig. 4. However, this first voltage 
VI is not an ideal DC voltage source and is not suitable to be an ideal 
operating voltage for the oscillating circuit 35, so a step-down clamping 
circuit 34 is applied to lower down the voltage potential of the first voltage 

30 VI to generate a stable second voltage V2 as shown in part 'C of Fig. 3. 
The voltage of part is same as the voltage V2 shown in Fig. 5. The 
voltage potential of the second voltage V2 must be able to drive the 
oscillating circuit 35. Now, the second voltage V2 is approached to an 
ideal DC voltage that may be taken as a operating voltage of the oscillating 

35 circuit 35 (please refer to Fig. 6, where the second voltage V2 will not be 
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influenced by the distance between the sensing side tag 1 1 and the reading 
side reader 12) to make the oscillating circuit 35 oscillate a stable timing 
clock signal, which has a lower voltage potential that is not suitable to 
actuate the other circuit in the inducing side tag 11. So, a voltage 
5 potential-converting circuit 36 is applied to raise the voltage potential of the 
first timing clock signal to a second timing clock signal of higher voltage 
potential. This second timing clock signal has a higher voltage potential 
and is a stable timing clock signal available for other circuit. 

In the aforesaid circuit framework, the oscillating circuit 35 is not 
10 influenced by the first voltage VI after the filter and is clamped at a lower 
bias voltage, such that the oscillating circuit 35 will not vary the first voltage 
VI to influence the timing clock signal due to the different distances. In 
addition, the filter 32 may also reduce the requirement for filtering the 
rippling wave. This arrangement may effectively lower down the requiring 
1 5 cost and space for the inducing side tag 1 1 . 

Please refer to Fig. 7, which is a preferable embodiment for the 
step-down clamping circuit 34. This step-down clamping circuit 34 is 
comprised of a resistance 71, a capacitance 72, and a clamping circuit 73. 
Wherein, the clamping circuit 73 is comprised of a P-type metal oxide 
20 semiconductor (PMOS) 731 and an N-type metal oxide semiconductor 
(NMOS) 732. 

Please refer to Fig. 8, which is a preferable embodiment for the 
voltage-converting circuit 36. The first timing clock signal (having a lower 
voltage potential) is input from the D side, and the second timing clock 
25 (having a higher voltage potential) is output fi-om the E side. 

However, the aforementioned description is only the preferable 
embodiments according to the invention of course, that can not be applied as 
a limitation to the field of the invention, and any equivalent variation and 
modification made according to the claims claimed thereinafter still possess 
30 the merits of the invention and are still within the spirits and the ranges of 
the invention, so they should be deemed as a fiirther executing situation of 
the invention. 
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